Our bibliographic insights have shown that although thermographic imaging in small animals has been poorly studied, the empirical use of thermographic images in dogs suggests that thermographic imaging could be a useful method in assessing walking anomalies. The study aims to identify existing thermal asymmetries between the thermal paw prints of the hind limbs in healthy dogs (right versus left). For thermal investigations, the Flir E50 thermal camera with a resolution of 240x180, thermal sensitivity of 0.05ºC, 45ºx34ºA visual field and unbalanced microbolometer was used. Acclimatization of the animals in the space for examination was 30 minutes (at a room temperature of 20-23 ° C). The resulting images were recorded, processed and analyzed with the Flir tools 2017 software. The average, maximum and minimum temperature of each image was calculated using the program. The results obtained show that between the thermal paws marks of the posterior limbs in healthy dogs there is an average thermal asymmetry comprised between 0.2 and 1.4 o C. Our study suggested that, under controlled conditions, thermographic paws prints could be used to diagnose locomotor abnormalities in dogs..
INTRODUCTION
Thermographic imaging (thermography, infrared thermography, infrared imagistic) is based on capturing and recording of infrared radiations emitted by the animal body. Data regarding skin temperature symmetry (or lack of it) offer clinicians valuable information. Thermographic imaging in small animals has been little studied (Henshaw et al., 1972; Loughin and Marino, 2007; Infernusso et al, 2010; Vainionpaa et al, 2012; Igna et al., 2017) . Existent data in veterinary medicine only shows that in healthy dogs temperatures did not differ significantly between the left and right limbs (Loughin and Marino, 2007) , with no information regarding reference values. Human medicine (Vardasca et al., 2012) reports a reference standard of 0.4 ± 0.3 °C difference between limbs in order to identify abnormal situations (pathological). Study of thermal prints left by an animal's paws on the ground has not been conducted. Although Vainionpaa et al. (2012) suggests that thermographic paw prints could be used to evaluate weight bearing and to assess their input as regards the other finding, bibliographical introspections conducted by us has not managed to identify reference data regarding symmetry or asymmetry of thermal prints left on the ground by dogs' paws in images captured using thermographic techniques. In the present study, we proposed to evaluate symmetry of thermal values in thermograms of the paw prints left on the ground by the hind limbs in healthy dogs.
MATERIALS AND METHODS
The study was conducted in the Surgery Clinic of the Faculty of Veterinary Medicine of Timişoara, in february 2017, on ten dogs. Case selection. Inclusion criteria of the animals were based on clinical examination, body weight measuring and medical history (mixbreed, neutered, health status with no previous pathological situations, body weight between 25 and 30 kg).
In all cases, we maintained a 2 h food restriction period before thermographic investigation. Animal acclimatization in the space designated for examination was 30 min (temperature room being 20 -23 o C), with the dogs in a forced resting position (laying down in ventral recumbency). Recording of the thermal images of the hind paw prints was performed after placing the dogs in a forced standing position on a black textile material for 20 sec (Figure 1 ). In order to conduct the thermal investigations we used a Flir E50 thermal camera, with a 240x180 resolution, a thermic sensibility of 0.05ºC, a visual field of 45ºx34ºA and an uncooled microbolometer. The images we obtained were recorded, processed and analyzed using Flir tools 2017 software. Emissivity value was set at 0.95. We captured five thermograms for each animal, at a 30 min interval. Using the program, the region of interest (ROI), which is the thermal print of each paw, was framed in an oval shape. We then calculated the mean temperature (mean), maximum and minimum for each image (Figure 3) 
RESULTS AND DISCUSSIONS
Respecting the inclusion criteria, the chosen cases consisted of 10 dogs, mix-breed, neutered (five males and five females), with an average age of 3.6 years, an average weight of 27.5 kg and a rectal temperature of 38.9ºC (Table 1) . The results we obtained by calculating the average values of the recorded data for the thermal images, processed as thermograms of the hind paw prints are presented in (Table 2) . Our results show that between the thermal prints left by the hind paws in healthy dogs there is an average thermal symmetry/ asymmetry of 0. The limitations of our study are due to the fact that there is little data regarding to thermography used in small animal diagnosis procedures, as well as being a chance that the ROI`s used to measure the average temperatures were chosen incorrectly, because we did not use anatomical markers. Nevertheless, when differences of temperatures measured by Loughin and Marino (2007) , between the lateral sides of an animal, a study which concludes that in healthy animals, temperatures do not vary significantly between the left and right limb, are compared to the recordings of thermal prints of the left and right hind limbs in the present study, the obtained asymmetry, in this case as well the diferrences are statistically unsignificant (p = 0.206697).
The average values of the differences recorded for the thermal prints of the hind limbs (left versus right) -0.79 ± 0.5 °C, are greater that the reference values reported in human thermosgraphy studies -0.4ºC±0.15ºC (Vardasca et al., 2012) .
CONCLUSIONS
Thermal prints left on the ground by the hind limbs in healthy dogs have a mean thermal symmetry/asymmetry of 0.79ºC. In controlled conditions, paw print thermosgraphic images can be used to evaluate body weight distribution on the hind limbs in dogs with lameness. Symmetry assumptions can therefore be used with higher confidence when assessing abnormalities in specific pathologic states in dogs.
